We present a model for hybrid compact stars composed of a quark core and a hadronic mantle with an abrupt first order phase transition at the interface and in accordance with the latest astrophysical measurements of two 2 M ⊙ pulsars. We demonstrate the possibility of a disconnected mass-radius sequence (third family) of high-mass pulsars as a distinct feature due to a large jump ∆ǫ in the energy density of the first order phase transition setting in at ǫ crit ≈ 500 MeV/fm 3 and fulfilling ∆ǫ/ǫ crit > 0.6. We conclude that the measurement of so called twin compact stars at high mass (∼ 2 M ⊙ ) would support the existence of a first order phase transition in symmetric matter at zero temperature entailing the existence of a critical end point (CEP) in the QCD phase diagram.
INTRODUCTION
Recently the study of neutron stars has become an ever more active field of research since it complements the investigations of matter under extreme conditions in heavy-ion collisions and in ab-initio lattice QCD simulations. The interiors of compact stars are unique places to investigate the otherwise inaccessible cold, dense equation of state (EoS) which determines the shape of of stable compact star sequence(s) in the mass -radius diagram as well as other properties like the composition, the moment of inertia etc. In this regard, recently the masses of two heavy compact stars have been precisely measured: 1.97 
MASSIVE HYBRID STARS & TWINS
A first order phase transition in neutron star matter can take place just as in symmetric matter where it is searched for in heavy ion collisions. Adopting the setting of [4, 6] , we construct hybrid stars with a hybrid EoS composed of a given hadronic EoS, here DD2 [5] , and a quark matter EoS parametrized by its squared speed of sound c 2 QM which pretty well describes [6] results of a color superconducting NJL model [7] 
The critical energy density ε crit and the discontinuity ∆ε complete the EoS model which is capable of describing compact star sequences with a third family of stars in the massradius diagram [8, 9, 10, 11] . Searching for sequences obeying the mass constraint [1, 2] we obtain a quasi-horizontal branch disconnected from the almost vertical neutron star branch, as a consequence of a strong phase transition. to P (ε crit ) = 100 MeV/fm 3 and a baryon density at the quark matter onset of n crit = 2.9 n 0 with n 0 = 0.16 fm −3 . Fig. 2 shows the mass-radius relation for this hybrid EoS and the energy density profile for the example of a twin pair of 2 M ⊙ stars is given in Fig. 1 (right) .
CONCLUSIONS
In this work we have demonstrated for a simple hybrid star EoS model that the char- 
